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ABSTRACT
Objectives: The purpose of this randomized controlled trial was to investigate the long-term
clinical effect of dry needling with two-week and three-month follow up, on individuals with
myofascial trigger points in the upper trapezius muscle.
Methods: A sample of convenience (33 individuals) with a trigger point in the upper
trapezius muscle, participated in this study. The individuals were randomly assigned to two
groups: trigger point compression (N = 17) or dry needling (N = 16). Pain intensity, neck
disability, and disability of the arm, hand, and shoulder (DASH) were assessed before treat-
ment, after treatment sessions, and at two-week and three-month follow ups.
Results: The result of repeated measures ANOVA showed significant group-measurement
interaction effect for VAS (p = .02). No significant interaction was found for NPQ and DASH
(p > .05). The main effect of measurements for VAS, NPQ, and DASH were statistically significant
(p < .0001). The results showed a significant change in pain intensity, neck disability, and DASH
after treatment sessions, after two weeks and three months when compared with before
treatment scores in both groups. There was no significant difference in the tested variables
after two-week or three-month as compared to after treatment sessions between the two
groups. However, pain intensity after treatment sessions was significantly different between the
two groups (p = .02).
Discussion: Dry needling and trigger point compression in individuals with myofascial trigger
point in the upper trapezius muscle can lead to three-month improvement in pain intensity
and disability.
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Introduction

Mechanical neck pain is one of the most common
health-related problems in today’s society. Previous
studies estimated that about 45–54% of the adult
population would experience neck and upper extre-
mity pain at some time in their life time [1].

A myofascial trigger point (MTrP) has been consid-
ered as one of the main causes of myofascial pain
syndrome (MPS) (30–85%) in individuals with muscu-
loskeletal pain such as neck pain [2–6]. MTrP is a
condition, which is associated with regional pain and
muscle tenderness characterized by the presence of
hypersensitive nodules within taut bands of skeletal
muscle. Travell and Simons defined MTrPs as discrete
areas of muscle tenderness in taut bands of muscle
that are spontaneously painful. Three minimum clin-
ical diagnostic criteria have been used: taut band
(discreet nodule within a taut band within a muscle);
spot tenderness (focal hypersensitive and painful
point) and referred pain sensation with mechanical
stimulation of the spot tenderness [7–9]. The

snapping palpation can produce a local twitch
response (LTR), jump sign, and referred pain [7–9].
Muscle weakness or muscle tightness, and pain with
stretching or contraction of the affected muscle may
be present [10].

MTrPs can have detrimental effects on people’s
social and work-related activities, and have a signifi-
cant impact on the quality of life, pain, and functional
disability in the neck and shoulder area [4,6,11]. It is
thought that MTrPs may result from or be exacer-
bated by trauma, overuse, mechanical overload, pos-
tural faults or psychological stress [12].

Chemical characteristics of MTrPs may include
increased levels of bradykinin, serotonin, substance
P, calcitonin gene-related peptide (CGRP) as well as
lowered pH [13,14]. Investigators established that the
local oxygen saturation at a MTrP site is less than 5%
of normal. Local tenderness and referred pain follow-
ing MTrP ensues as muscle nociceptors are stimulated
in response to reduced oxygen levels and increased
inflammatory mediators [14–17]. It has been hypothe-
sized that the injured muscle fibers are shortened
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(producing taut bands) either in response to excessive
amounts of calcium ions being released from within
the damaged fibers, or in response to the correspond-
ing motor end plate releasing excessive amounts of
acetylcholine [14,15,17,18].

The upper trapezius (UT) muscle has been found to
be often affected by MTrPs [19–21]. Common symp-
toms in individuals with MTrPs in the UT muscle
include a taut and painful muscle, tension headache,
neck pain, dizziness or vertigo, limited neck, and
shoulder ROM [12,22–24]. Considering the role of
synergistic function of the UT muscle in scapulohum-
eral rhythm during shoulder movement, it is not sur-
prising that MTrP in UT muscle can result in shoulder
dysfunction and disability.

Physical therapy intervention plays a significant role
in the treatment and improvement of symptoms in
individuals with MTrPs. However, specific protocols or
clinical practice guidelines have not been established to
guide intervention for individuals with MTrPs. Trigger
point compression (TPC) is one of the most common
treatment methods used for subjects with MTrPs
attending physical therapy clinics [5,17,25].

There is a growing body of evidence supporting
the use of dry needling (DN) as an intervention to
treat MTrPs.

Investigators have attributed the therapeutic
effects of DN to various mechanisms, such as mechan-
ical, neurophysiologic and chemical effects [14]. It is
thought that DN mechanically provides a localized
stretch to the shortened sarcomeres and contracted
cytoskeletal structures within the MTrP. This would
allow the sarcomere to resume its resting length by
reducing the degree of overlap between actin and
myosin filaments [14,26,27]. Simons et al7 stated that
the main therapeutic factor for the effectiveness of
DN is the mechanical disruption of the MTrP by the
needle and trigger points change in status from active
trigger point to latent trigger point or palpably nor-
mal tissue [28].

DN can stimulate the A-delta nerve fibers (group
III), which in turn, may activate the enkephalinergic
inhibitory dorsal horn interneurons, resulting in
opioid-mediated pain suppression (pain relief)
[14,27]. Some studies have also demonstrated that
the increased levels of bradykinin, CGRP, substance P
and other chemicals at MTrPs are directly corrected by
eliciting LTR following DN [14]. It has been suggested
that DN may influence the microcirculation in muscle.
Several investigators have demonstrated that needle
insertion in the muscles may influence the microcir-
culation and enhance blood flow in the stimulated
region [29,30].

Previous studies have assessed the effect of DN on
MTrPs in UT. However, with the use of varying study
designs, samples and testing procedures, different

results have been reported regarding the effect of
DN on MTrPs in the UT [31–41].

There is a paucity of literature on the effect of DN
on MTrPs in the UT muscle with follow up after treat-
ment [41,42].

The purpose of this study was to investigate the
effects of DN on pain intensity and disability as com-
pared to TPC in individuals with MTrPs in the UT
muscle, with two-week and three-month follow-up.

Methods

A randomized controlled trial (RCT) was performed
(registered with the Clinical Trials.gov, NCT 02107456)
to investigate the effect of DN as compared to TPC on
pain, neck disability, and disabilities of the arm, shoulder
and hand. Forty-four (44) participants with MTrPs in the
UT muscle, who had been referred for outpatient phy-
sical therapy evaluation and intervention, participated
in the study. The participants were a sample of conve-
niencemade up of subjects whowere between the ages
of 20 and 48 years. The individuals with a known history
of fibromyalgia syndrome, whiplash injury, cervical
spine surgery and fracture, cervical radiculopathy and
any systemic disease such as rheumatism and tubercu-
losis or cervical myelopathy, multiple sclerosis and his-
tory ofMTP therapy onemonth prior to enrollment were
excluded from participating in the study [16,43–46]. The
individuals, who underwent DN, also had no contraindi-
cations for needling such as local infection, pregnancy
with threatened abortion, allergy to metal, a history of
taking anticoagulants (e.g., warfarin) and long-term ster-
oid use.

Thirty-three (33) women with MTrPs in the UT
muscle and a minimum of three clinical diagnostic
criteria as inclusion criteria, were selected for this
study. They were consecutive individuals who agreed
to participate and fulfilled the inclusion criteria.

A physical examination was used to confirm a MTrP
diagnosis, which consists of a palpation protocol,
which included manual palpation and the patients’
responses to specific questions about painful symp-
toms. Specific palpation techniques are often used to
elicit pain by pressure on affected muscles. These
maneuvers are important for diagnostic clinical rea-
soning and manual therapy [47]. The important cri-
teria for having active MTrPs in the UT muscle were as
follows [1,10,48]:

(1) The presence of a palpable taut band in the
muscle; (2) presence of a hypersensitive tender spot in
the taut band based on palpation with patient’s
report; (3) reproduction of the typically referred pain
pattern of the MTrP in response to compression (per-
pendicular progressive and gentle compression on
the tender spot to elicit pain and verify the presence
of referred pain pattern). A positive reply to the
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question (do you recognize this pain as a familiar
complaint?) was used to confirm the presence of
referred pain pattern. To detect an active MTrP, a
mechanical pressure algometer (FG5005) was used
to assess pressure tolerance at the MTrP. A continuous
pressure was applied using the algometer with an
approximate pressure of 2.5 kg/cm2; (4) spontaneous
presence of the typically referred pain pattern; (5)
pain of at least 30 mm on a visual analog scale
(VAS) (most and current pain).

The study protocol was approved by the Human
Research Committee of the University of Social
Welfare and Rehabilitation Sciences. All subjects
signed an informed consent form approved by the
human subjects committee before participating in the
study.

Assignment

Participants were randomly assigned to the TPC
group (N = 17, mean age = 26.5 ± 8.57 years) and
DN group (N = 16, mean age = 30.06 ± 9.87 years).
The coin tossing method was used for randomization.
Once a subject was registered for the trial after
screening, a coin was tossed for determination of
group allocation, and the systematic assignment was
used to restrict groups. Power analysis was used to
determine the sample size. Power of test analysis and
sample size estimation were performed by PS soft-
ware (PS Power and Sample Size Calculations,
Version 3.0, January 2009, 1997–2009, by William D.
DuPont and Walton D. Plummer) [9]. Based on an a
priori power analysis, 33 participants were recruited to
account for 20% attrition at follow-ups, 80% power,
and a minimum of 28 participants needed to achieve
significance.

Demographic characteristics of the participants in
each group are shown in Table 1.

Interventions

The treatment protocol for the TPC group consisted of
the TPC technique for MTrPs in the UT muscle. The
individuals in the DN group received DN on the UT
muscle.

Individuals in each group received three treatment
sessions over one week (every other day).

Trigger point compression (TPC)

Individuals who were randomized into the TPC
group were placed in either the supine or prone
position with the cervical spine in the neutral posi-
tion. The therapist manually applied increasing
pressure to the MTrP gradually until the onset of a
sensation of pressure and pain. At that moment, the
pressure was maintained until the discomfort or
pain was relieved by about 50%, as perceived by
the individuals. At that time, the pressure was
increased until discomfort was felt again. This pro-
cess was maintained for about 90 s and repeated
until the reported tenderness and palpable tension
of the TrP was released [1,43].

Dry needling (DN)

The DN for MTrPs was performed with ‘solid filiform
needles’ (50 × .3 mm). The procedure for DN was as
follows: The participant was asked to lie in the prone
position. The overlying skin was cleaned with alcohol.
The taut band, localized between the thumb and
index finger, the solid filiform needle within its plastic
guide tube was placed over the MTrP. A tapping
motion was used to insert the needle. The needle
was moved to the muscle around the bundle and
moved forward and backward to the tissue to elicit
a small muscle twitch called LTR. After eliciting LTR,
needling was stopped. If no twitch was elicited, need-
ling was stopped after two or three stellate move-
ments [34,40,41].

Outcome measures

Pain intensity, and neck, shoulder and arm disabilities
were measured before treatment and immediately
after three treatment sessions (one week), and at
two-week and three-month follow-ups after treat-
ment in both groups to investigate the effectiveness
in the treatment of the individuals with MTrP in the
UT muscle.

Assessment of pain intensity

Pain intensity was measured using the visual analog
scale (VAS). The VAS is a simple, sensitive and repro-
ducible instrument often used for the assessment of
variations in the intensity of pain. In clinical practice,
the level of pain relief, assessed by VAS, is often
considered as a measure of the efficacy of treatment.
In this study, a 10-cm VAS for pain was used. The level
of pain on the VAS was recorded on a 10 cm line
distinct at one end ‘no pain’ and marked at the other
end ‘the worst pain that you can imagine.’ Subjects
were asked to state their pain level by placing a mark
on this horizontal line [35].

Table 1. Demographic data of participants. (Mean ± SD).
Variables TPC (n = 17) DN (n = 16)

Age (years) 26.5 ± 8.57 30.06 ± 9.87
Weight (kg) 56 ± 5.92 60.37 ± 6.96
Height (cm) 163.7 ± 4.49 165.3 ± 7.56
Affected side Right (n = 7) (n = 7)

Left (n = 10) (n = 9)

SD = Standard deviation
DN = Dry Needling
TPC = Trigger point compression
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Assessment of neck disability

The Northwick Park Neck Pain Questionnaire (NPQ) was
used to assess neck disability before and after treat-
ment. NPQ is commonly used to measure neck pain
and disability. It provides an objective method to eval-
uate and monitor symptoms in individuals with neck
pain over time. The questionnaire is divided into nine
five-part sections. The NPQ has been shown to have
good repeatability, high internal consistency and sensi-
tivity to change. Thus, it provides a minimal clinically
important difference that allows individuals with vary-
ing levels of severity to show improvement. Higher
numbers indicate higher levels of disability [49–51].

Assessment of the arm, shoulder and hand
disabilities

Disability of the arm, hand and shoulder (DASH) ques-
tionnaire is commonly used as an appropriate method
to investigate the efficacy of different treatment mod-
alities in the management and improvement of dis-
ability in individuals with shoulder disorders.
Investigators have shown that the DASH question-
naire could be used to detect the level of shoulder
disability and a relationship was found between DASH
score, disability, and quality of life [52]. The DASH
outcome measure is a 30-item self-report question-
naire designed to measure physical function and
symptoms in people with musculoskeletal disorders
of the upper limb. It is a single and reliable instrument
that can be used in a wide variety of upper extremity
disorders [53]. The Persian version of the DASH has
been shown to be a reliable and valid instrument to
measure functional status in Persian-speaking indivi-
duals with upper extremity disorders [54].

Statistical analysis

Kolmogorov-Smirnov test was used to assess the nor-
mality of distribution for the tested variables before and
after treatment. Normal distribution was observed for
variables in both groups. Repeated measures ANOVA
was used to determine any significant change in the
tested variables (VAS, NPQ, DASH) after three treatment
sessions (one week, two week, and three month(as
compared to pretreatment scores in TPC and DN
groups. Repeated measures ANOVA, accounting for
measurements (three measurements: after three treat-
ment sessions, two-week follow up and three-month
follow up), treatment group (DN and TPC) and interac-
tion of measurement and group, was used to determine
and compare significant changes in the tested variables
after three treatment sessions in the groups. To mea-
sure the magnitude of a treatment effect, Cohen’s effect
size was calculated. Statistical significance was set
at p = .05.

Results

The participant flow diagram presented in Figure 1
shows the numbers and timing of randomization
assignment, interventions and measurements for
each group.

Demographics of the participants in both groups
are summarized in Table 1. Detailed descriptive statis-
tics (Mean ± SD) of the pre- and postmeasurement
scores (after three treatment sessions, two-week, and
three-month follow-up) for the TPC and DN groups
are provided in Table 2.

The result of repeated measures ANOVA showed
significant group-measurement interaction effect for
VAS (p = .02). No significant interaction was found for
NPQ and DASH (p > .05). The main effect of measure-
ments for VAS, NPQ and DASH was statistically sig-
nificant (p < .0001). DN and TPC groups had no
statistically significant effect on VAS, NPQ, and DASH
(p > .05) (Table 3).

Post hoc analysis showed significant change in VAS,
NPQ, or DASH disability after three treatment sessions,
two-week and three-month follow-up as compared to
before treatment scores in both groups (DN and TPC)
(p < .05) (Table 4).

However, based on the comparison between the
measurements done after two-week or three-month
follow-up and the measurements done immediately
after three treatment sessions, there was no significant
difference in VAS, NPQ, and DASH in the DN group.

However, change in VAS, NPQ, and DASH after two
weeks or three months was not significantly different
between the two groups (p > .05) when compared
with the pretreatment scores. Only change in pain
intensity (VAS) obtained immediately after three treat-
ment sessions was significantly different between the
two groups (p = .02).

The effect size of both treatment methods (DN vs.
TPC) for estimation of the size of the treatment effect
after treatment sessions and two weeks or three
months after treatment as compared to before treat-
ment scores, and the estimated power of the analysis
is presented in Table 4. The results showed that the
effects size of the DN method on the tested variables
(VAS, NPQ, and DASH) is greater than that of TPC
technique after treatment sessions and after two
weeks and three months.

Discussion

The result of this study showed a significant change in
pain intensity, neck disability andDASH scores after treat-
ment (one week, two weeks, and three months(when
compared with pretreatment scores in the DN and TPC
groups. The data also revealed a significant difference in
change in VAS between the two groups after three treat-
ment sessions (one week). There was no statistically
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CONSORT Flow Diagram

Analysed  (n=16  )

Excluded from analysis (give reasons) (n=0  )

Analysis

Analysed  (n=15 )

Excluded from analysis (give reasons) (n=0  )

Lost to follow-up (give reasons) (n=2 )Lost to follow-up (n=0  )

Enrollment

Follow-Up

Allocation
Allocated to intervention TPC (n=17  )

Received allocated intervention (n=17  )

Did not receive allocated intervention (give 
reasons) (n=0  )

Randomized (n=33  )

Excluded  (n=11   )
Not meeting inclusion criteria (n=3  )
Declined to participate (n=6  )
Other reasons (n=2  )

Assessed for eligibility (n=44  )

Figure 1. Flow diagram.

Table 2. The (Mean ± SD) of the pre- and postmeasurement scores (after three treatment sessions, two weeks and three
months) for the DN and TPC groups.

Variable Time

Group

Mean difference p valueDN TPC

VAS Before treatment 6.56 ± 1.63 6.23 ± 1.26 .32 .52
After one week 1.34 ± 1.93 3.2 ± 2.3 −1.71 .02
After two weeks 1.90 ± 1.54 2.6 ± 1.7 −.69 .2
After three months 2.4 ± 1.74 3.33 ± 2.22 −.92 .2

DASH Before treatment 24.7 ± 10.81 26.44 ± 8.56 −1.7 .61
After one week 12.81 ± 10.15 17.7 ± 11.5 −4.11 .29
After two weeks 8.89 ± 9.98 11.35 ± 7.8 −2.45 .45
After three months 9.89 ± 7.08 15.55 ± 12.01 −5.61 .12

NPQ Before treatment 32.65 ± 9.9 33 ± 7.09 −.35 .9
After one week 13.17 ± 11.5 21.39 ± 12.36 −7.46 .08
After two weeks 13.31 ± 13.5 13.04 ± 10 .26 .95
After three months 12.4 ± 8.6 19.32 ± 12.20 −6.9 .07

VAS = Visual analog scale
DASH = Disability of arm, hand, and shoulder
NPQ = Northwick Park Neck Pain Questionnaire
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significant differences in variables (VAS, DASH, and NPQ)
between the groups at any time (one week, two weeks,
and three months(, except for VAS at one week.

Results of other studies show effects of DN on
individuals with MTrPs in the UT muscle. A systematic
review on the effect of DN on upper-quarter myofas-
cial pain recommends DN as compared to placebo
treatment in this region [55]. Majority of the highest-
quality studies on DN in the literature indicate that
DN is effective for reducing pain and tenderness in
different body regions, including the head, trunk,
upper, and lower extremities [56].

Other studies showedmoderate evidence for TPC and
strong evidence for DN, to have a positive effect on pain
intensity. However, there is weak evidence regarding
effects on functionality and quality of life. TPC and DN
are both suggested in the treatment of neck pain with
trigger points in the upper trapezius muscle [57].

Although, the goal of DN and TPC is often rapid
relief of pain, most studies have evaluated the
immediate effect of TPC and DN, with only a few
studies describing longer term effects.

Different study designs and testing procedures
have been reported to examine the effect of DN on
MTrPs [30–35]. However, the importance of this study
is that it directly investigated the effect of DN on
MTrPs at the end of the treatment sessions and then
after two weeks and three months rather than just
immediate effects.

Three months after treatment sessions, pain
intensity and neck and shoulder disability scores
increased as compared to the end of treatment
sessions, but this measurement scores were signifi-
cantly lower than before treatment scores. This sug-
gests that improvements in pain and disability
using both DN and TPC are maintained three
month after intervention (Table 4). Investigators
have attributed the therapeutic effects of DN to
mechanical neurophysiologic and chemical
effects [13,14]. It has also been suggested that DN
stimulates the A-delta nerve fibers, which in
turn may activate the enkephalinergic inhibitory
dorsal horn interneurons. Several studies have

demonstrated changes in the chemical properties
of MTrP combined with eliciting LTR following dry
needling [14,27]. It is thought that DN normalizes
the chemical properties of the MTrP site in the
muscle. The importance of LTR has previously
been stated and better results were obtained in
the DN group [58,59]. Local twitch responses have
been thought to reduce the concentration of sensi-
tizing substances in the MTrP and are considered as
an important parameter in breaking the centrally
mediated vicious cycle of the MTrP phenomena
[60]. According to Hong [60], an LTR elicited during
needling is the most definitive objective indication
that the needle has been inserted exactly in the
MTrP. They found local twitch responses were eli-
cited in 100% of participants in the DN group
throughout the course of the treatment [60].

It is believed that the longer-term effects following
DN application are due to chemical and mechanical
changes and increase in blood flow and oxygen in the
MTrP site due to the application of DN [13,14,29,30].

The findings of the present study complement the
results of the study conducted by Sim et al. [52] showing
that MTrP in muscles can affect function. Investigators
attributed the prolonged or permanent relief of pain
after DN to the chemical and physiological tissue
changes. The focal injury and micro trauma following
needle insertion probably produced a current of injury
that persisted for several days ormonths until themicro-
wound healed. The end of repeated needling and
repeated micro trauma probably led to the formation
of scar tissue, which eventually displaced the number of
functioning nociceptors andmay explain the prolonged
relief of pain [7,13,29,61].

Limitations

In this study, there were missing data at follow-up and
they were excluded from analysis. Other areas of con-
cern are potential variability in the pressure of the TPC
and experience level of the practitioner. Further
research is needed to examine results longer than

Table 3. Results of repeated measures ANOVA, accounting for measurements, group, and interaction of measure-
ment and group in tested variables.

Variable Source
Type III

Sum of Squares Mean Square F P

VAS Measurements 355.43 118.47 56.35 < .0001
Group 18.77 18.77 2.63 .11
Measurements * Group 21.67 7.21 3.43 .02

DASH Measurements 4240.5 1413.5 24.05 < .0001
Group 414.7 414.7 1.9 .17
Measurements * Group 83.6 27.8 .47 .7

NPQ Measurements 7168.5 2389.5 29.8 < .0001
Group 430.82 430.82 1.85 .18
Measurements * Group 463.4 154.4 1.9 .13
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3 months to determine the functional impact of DN
and TPC after longer periods of time.

Conclusion

This study revealed that both DN and TPC produced
three-month improvement in pain intensity and dis-
ability, therefore, could be a potential treatment for
individuals with MTrPs in the UT muscle.

Disclosure statement

No potential conflict of interest was reported by the
authors.

ORCID

Mohammad Reza Nourbakhsh http://orcid.org/0000-
0002-9881-2562

References

[1] Gemmell H, Miller P, Nordstrom H. Immediate effect
of ischaemic compression and trigger point pressure
release on neck pain and upper trapezius trigger
points: A randomised controlled trial. Clin
Chiropract. 2008;11(1):30–36.

[2] Fishbain DA, Goldberg M, Robert Meagher B, et al.
Male and female chronic pain patients categorized by
DSM-III psychiatric diagnostic criteria. Pain. 1986;26
(2):181–197.

[3] Fricton JR, Kroening R, Haley D, et al. Myofascial pain
syndrome of the head and neck: a review of clinical
characteristics of 164 patients. Oral Surg Oral Medic
Oral Pathology. 1985;60(6):615–623.

[4] Tough EA, White AR, Richards S, et al. Variability of
criteria used to diagnose myofascial trigger point
pain syndrome-evidence from a review of the litera-
ture. Clin J Pain. 2007;23(3):278.

[5] Rickards LD. The effectiveness of non-invasive treat-
ments for active myofascial trigger point pain: a sys-
tematic review of the literature. Int J Osteopath Med.
2006;9(4):120–136.

[6] Yap E. Myofascial pain-an overview. Annals-Academy
of Medicine Singapore. 2007;36(1):43.

[7] Shah JP, Danoff JV, Desai MJ, et al. Biochemicals
associated with pain and inflammation are elevated
in sites near to and remote from active myofascial
trigger points [Comparative Study Research Support,
N I H, Intramural]. Arch Phys Med Rehabil. 2008;89
(1):16–23.

[8] Simons DG, Travell JG, Simons LS. Travell & Simons’
myofascial pain and dysfunction: upper half of body.
Vol. 1: Lippincott Williams & Wilkins, 1999.

[9] McPartland JM, Simons DG. Myofascial trigger points:
translating molecular theory into manual therapy. J
Man Manip Ther. 2006;14(4):232–239.

[10] Simons DG. Review of enigmatic MTrPs as a common
cause of enigmatic musculoskeletal pain and dysfunc-
tion. J Electromyogr Kinesiol. 2004;14(1):95–107.

[11] Cummings M, Baldry P. Regional myofascial pain:
diagnosis and management. Best Pract Res Clin
Rheumatol. 2007;21(2):367–387.

[12] Hanten WP, Olson SL, Butts NL, et al. Effectiveness of
a home program of ischemic pressure followed by
sustained stretch for treatment of myofascial trigger
points. Phys Ther. 2000;80(10):997–1003.

Table 4. Pairwise comparison between different treatment sessions, Cohen’s effect size, and power of analysis in DN and TPC
group.

Variable Group Session Session Mean Diff. p value Effect size Power

95% CI for Difference

Lower Bound Upper Bound

VAS DN Before treatment Week 1 5.21 < .0001 .87 .98 4.14 6.29
Before treatment Week 2 4.65 < .0001 .85 .99 3.61 5.7
Before treatment Month 3 4.15 < .0001 .79 .99 3 5.30
Week 1 Week 2 −.56 .19 — — −1.43 .31
Week 1 Month 3 −1.06 .03 — — −2.01 −.11

TPC Before treatment week 1 2.86 < .0001 .64 .98 1.52 4.2
Before treatment Week 2 3.53 < .0001 .73 .99 2.32 4.72
Before treatment Month 3 2.80 < .0001 .60 .98 1.49 4.1
Week 1 Week 2 .66 .17 — — −.33 1.66
Week 1 Month 3 −.06 .91 — — −1.38 1.24

DASH DN Before treatment Week 1 11.88 .001 .52 .96 5.62 18.14
Before treatment Week 2 15.8 < .0001 .61 .99 8.91 22.7
Before treatment Month 3 14.81 < .0001 .68 .99 9.30 20.32
Week 1 Week 2 3.9 .06 — — −.32 8.16
Week 1 Month 3 2.9 .19 — — −1.69 7.55

TPC Before treatment Week 1 8.65 .02 .34 .74 1.06 16.23
Before treatment Week 2 15.02 < .0001 .71 .99 9.56 20.48
Before treatment Month 3 10.86 .01 .57 .98 5.46 16.27
Week 1 week 2 6.37 .01 — — 1.55 11.19
Week 1 Month 3 2.21 .5 — — −4.8 9.23

NPQ DN Before treatment Week 1 19.47 < .0001 .69 .99 12.38 26.7
Before treatment Week 2 19.34 < .0001 .68 .99 12.04 26.63
Before treatment Month 3 20.24 < .0001 .73 .99 13.56 26.92
Week 1 Week 2 −.13 .95 — — −5.32 5.05
Week 1 Month 3 .76 .73 — — −4.02 5.55

TPC Before treatment Week 1 11.3 .01 .41 .85 2.87 19.73
Before treatment Week 2 19.66 < .0001 .71 .99 12.56 26.75
Before treatment Month 3 13.37 .001 .52 .95 6.11 20.63
Week 1 Week 2 8.35 .003 — — 3.36 13.34
Week 1 Month 3 2.07 .6 — — −6.38 10.52

158 M. ZIAEIFAR ET AL.



[13] Shah JP. Integrating dry needling with new con-
cepts of myofascial pain, muscle physiology, and
sensitization. In: Integrative Pain Medicine.
Springer, 2008. p. 107–121.

[14] Dommerholt J. Dry needling in orthopedic physical
therapy practice. Orthop Phys Ther Pract. 2004;16
(3):15–20.

[15] Tough EA, White AR, Cummings TM, et al.
Acupuncture and dry needling in the management
of myofascial trigger point pain: a systematic review
and meta-analysis of randomised controlled trials. Eur
J Pain. 2009;13(1):3–10.

[16] Hsieh YL, Kao MJ, Kuan TS, et al. Dry needling to a key
myofascial trigger point may reduce the irritability of
satellite MTrPs. Am J Phys Med Rehabil. 2007;86
(5):397.

[17] Chaitow L, Fritz S, Rk K, et al. A massage therapist’s
guide to understanding, locating and treating myo-
fascial trigger points. Churchill Livingstone/Elsevier;
2006.

[18] Jafri MS. Mechanisms of myofascial pain. Int Sch Res
Notices. 2014;2014.

[19] Sarrafzadeh J, Ahmadi A, Yassin M. The Effects of
Pressure Release, Phonophoresis of Hydrocortisone,
and Ultrasound on Upper Trapezius Latent
Myofascial Trigger Point. Arch Phys Med Rehabil.
2011;93(1):72–7.

[20] Sciotti VM, Mittak VL, DiMarco L, et al. Clinical preci-
sion of myofascial trigger point location in the trape-
zius muscle. Pain. 2001;93(3):259–266.

[21] Gemmell H, Allen A. Relative immediate effect of
ischaemic compression and activator trigger point
therapy on active upper trapezius trigger points: A
randomised trial. Clin Chiropract. 2008;11(4):175–181.

[22] Lucas N, Macaskill P, Irwig L, et al. Reliability of phy-
sical examination for diagnosis of myofascial trigger
points: a systematic review of the literature. Clin J
Pain. 2009;25(1):80.

[23] Rudin NJ. Evaluation of treatments for myofascial pain
syndrome and fibromyalgia. Curr Pain Headache Rep.
2003;7(6):433–442.

[24] Fernández-de-Las-Peñas C, Alonso-Blanco C,
Miangolarra J. Myofascial trigger points in subjects
presenting with mechanical neck pain: A blinded,
controlled study. Man Ther. 2007;12(1):29–33.

[25] de Las Peñas CF, Sohrbeck CM, Fernández CJ, et al.
Manual therapies in myofascial trigger point treat-
ment: a systematic review. J Bodyw Mov Ther.
2005;9(1):27–34.

[26] Luke DR. Therapeutic needling in osteopathic prac-
tice: an evidence-informed perspective. Int J
Osteopath Med. 2009;12(1):2–13.

[27] Dommerholt J, Del Moral OM, Gröbli C. Trigger point
dry needling. In: Myofascial Trigger Points: pathophy-
siology and evidence-informed diagnosis and man-
agement. Jones & Bartlett Learning, 2009. p. 159–190.

[28] Turo D, Otto P, Hossain M, et al. Novel use of ultra-
sound elastography to quantify muscle tissue
changes after dry needling of myofascial trigger
points in patients with chronic myofascial pain. J
ULTRAS MED. 2015;34(12):2149–2161.

[29] Shah JP, Gilliams EA. Uncovering the biochemical
milieu of myofascial trigger points using in vivo
microdialysis: an application of muscle pain concepts
to myofascial pain syndrome [Review]. J Bodyw Mov
Ther. 2008;12(4):371–384.

[30] Cagnie B, Barbe T, De Ridder E, et al. The influence of
dry needling of the trapezius muscle on muscle blood
flow and oxygenation [research support, non-U S
Gov’t]. J Manipulative Physiol Ther. 2012;35(9):685–
691.

[31] Irnich D, Behrens N, Gleditsch JM, et al. Immediate
effects of dry needling and acupuncture at distant
points in chronic neck pain: results of a randomized,
double-blind, sham-controlled crossover trial [Clinical
Trial Randomized Controlled Trial Research Support,
Non-U S Gov’t]. Pain. 2002;99(1–2):83–89.

[32] Edwards J, Knowles N. Superficial dry needling and
active stretching in the treatment of myofascial pain–
a randomised controlled trial [clinical trial randomized
controlled trial]. Acupunct Med. 2003;21(3):80–86.

[33] Ilbuldu E, Cakmak A, Disci R, et al. Comparison of
laser, dry needling, and placebo laser treatments in
myofascial pain syndrome [clinical trial comparative
study randomized controlled trial]. Photomed Laser
Surg. 2004;22(4):306–311.

[34] Ga H, Choi JH, Park CH, et al. Dry needling of trigger
points with and without paraspinal needling in myo-
fascial pain syndromes in elderly patients [controlled
clinical trial randomized controlled trial research sup-
port, Non-U S Gov’t]. J Altern Complement Med.
2007;13(6):617–624.

[35] Tsai CT, Hsieh LF, Kuan TS, et al. Remote effects of dry
needling on the irritability of the myofascial trigger point
in the upper trapezius muscle [randomized controlled
trial]. Am J Phys Med Rehabil. 2010;89(2):133–140.

[36] Ziaeifar M, Arab AM, Karimi N, et al. The effect of dry
needling on pain, pressure pain threshold and dis-
ability in patients with a myofascial trigger point in
the upper trapezius muscle. J Bodyw Mov Ther.
2014;18(2):298–305.

[37] Ziaeifar M, Arab AM, Nourbakhsh MR. Clinical effec-
tiveness of dry needling immediately after application
on myofascial trigger point in upper trapezius muscle.
J Chiropr Med. 2016;15(4):252–258.

[38] Yeganeh Lari A, Okhovatian F, Naimi S, et al. The
effect of the combination of dry needling and MET
on latent trigger point upper trapezius in females.
Man Ther. 2016 Feb;21:204–209. PubMed PMID:
26304789; eng.

[39] Rayegani SM, Bayat M, Bahrami MH, et al. Comparison
of dry needling and physiotherapy in treatment of
myofascial pain syndrome. Clin Rheumatol. 2014
Jun;33(6):859–864. PubMed PMID: 24352752; eng.

[40] Gerber LH, Shah J, Rosenberger W, et al. Dry needling
alters trigger points in the upper trapezius muscle
and reduces pain in subjects with chronic myofascial
pain. Pm&R. 2015;7(7):711–718.

[41] Cerezo-Téllez E, Lacomba MT, Fuentes-Gallardo I,
et al. Dry needling of the trapezius muscle in office
workers with neck pain: a randomized clinical trial. J
Man Manip Ther. 2016;24(4):223–232.

[42] Gerber LH, Sikdar S, Aredo JV, et al. Beneficial effects
of dry needling for treatment of chronic myofascial
pain persist for 6 weeks after treatment completion.
Pm&R. 2017;9(2):105–112.

[43] Fernandez-de-Las-Penas C, Alonso-Blanco C,
Fernandez-Carnero J, et al. The immediate effect of
ischemic compression technique and transverse fric-
tion massage on tenderness of active and latent
myofascial trigger points: a pilot study. J Bodyw
Mov Ther. 2006;10(1):3–9.

JOURNAL OF MANUAL & MANIPULATIVE THERAPY 159



[44] Blikstad A, Gemmell H. Immediate effect of activator
trigger point therapy and myofascial band therapy on
non-specific neck pain in patients with upper trape-
zius trigger points compared to sham ultrasound: A
randomised controlled trial. Clin Chiropract. 2008;11
(1):23–29.

[45] Ruiz-Sáez M, Fernández-de-Las-Peñas C, Blanco CR,
et al. Changes in pressure pain sensitivity in latent
myofascial trigger points in the upper trapezius muscle
after a cervical spine manipulation in pain-free sub-
jects. J Manipulative Physiol Ther. 2007;30(8):578–583.

[46] Hou CR, Tsai LC, Cheng KF, et al. Immediate effects of
various physical therapeutic modalities on cervical
myofascial pain and trigger-point sensitivity. Arch
Phys Med Rehabil. 2002;83(10):1406–1414.

[47] Smart K, Doody C. The clinical reasoning of pain by
experienced musculoskeletal physiotherapists.
ManTher. 2007;12(1):40–49.

[48] Aguilera F, Martín DP, Masanet RA, et al. Immediate effect
of ultrasound and ischemic compression techniques for
the treatment of trapezius latent myofascial trigger
points in healthy subjects: a randomized controlled
study. J Manipulative Physiol Ther. 2009;32(7):515–520.

[49] Yeung PL, Chiu TT, Leung AS. Use of modified
Northwick park neck pain questionnaire in patients
with postirradiation neck disability: validation study
[validation studies]. Head Neck. 2004;26(12):1031–1037.

[50] Hoving JL, O’Leary EF, Niere KR, et al. Validity of the neck
disability index, Northwick Park neck pain question-
naire, and problem elicitation technique for measuring
disability associated with whiplash-associated disorders
[Comparative Study Research Support, Non-U S Gov’t
Validation Studies]. Pain. 2003;102(3):273–281.

[51] Leak AM, Cooper J, Dyer S, et al. The Northwick Park
Neck Pain Questionnaire, devised to measure neck pain
and disability. Br J Rheumatol. 1994;33(5):469–474.

[52] Sim YJ, Lim JY, Kang EK. PR_101: assessment of qual-
ity of life and disability in patients with Myofascial
Pain Syndrome. Arch Phys Med Rehabil. 2006;87(11):
e21–e22.

[53] Huisstede B, Feleus A, Bierma-Zeinstra SM, et al. Is the
disability of arm, shoulder, and hand questionnaire
(DASH) also valid and responsive in patients with
neck complaints. Spine. 2009;34(4):E130.

[54] Mousavi SJ, Parnianpour M, Abedi M, et al. Cultural
adaptation and validation of the Persian version of
the Disabilities of the Arm, Shoulder and Hand
(DASH) outcome measure. Clin Rehabil. 2008;22
(8):749–757.

[55] Kietrys DM, Palombaro KM, Azzaretto E, et al.
Effectiveness of dry needling for upper-quarter myo-
fascial pain: a systematic review and meta-analysis. J
Orthop Sports Phys Ther. 2013 Sep;43(9):620–634.
PubMed PMID: 23756457; eng.

[56] Boyles R, Fowler R, Ramsey D, et al. Effectiveness of
trigger point dry needling for multiple body regions:
a systematic review. J Man Manip Ther. 2015 Dec;23
(5):276–293. PubMed PMID: 26955257; PubMed
Central PMCID: PMCPmc4768380. eng

[57] Cagnie B, Castelein B, Pollie F, et al. Evidence for the
use of ischemic compression and dry needling in the
management of trigger points of the upper trapezius
in patients with neck pain: a systematic review. Am J
Phys Med Rehabil. 2015;94(7):573–583.

[58] Hong CZ. Lidocaine injection versus dry needling to
myofascial trigger point. The importance of the local
twitch response. Am J Phys Med Rehabil. 1994 Jul-
Aug;73(4):256–263. PubMed PMID: 8043247; eng

[59] Shah JP, Phillips TM, Danoff JV, et al. An in vivo
microanalytical technique for measuring the local
biochemical milieu of human skeletal muscle. J Appl
Physiol (Bethesda, Md: 1985). 2005 Nov;99(5):1977–
1984. PubMed PMID: 16037403; eng.

[60] Hong C-Z. Considerations and recommendations
regarding myofascial trigger point injection. J
Musculoskelet Pain. 1994;2(1):29–59.

[61] Gunn C, Milbrandt W, Little A, et al. Dry needling of
muscle motor points for chronic low-back pain: a
randomized clinical trial with long-term follow-up.
Spine. 1980;5(3):279–291.

160 M. ZIAEIFAR ET AL.



CONSORT 2010 checklist of information to include when reporting a randomized trial*.

Section/Topic Item No Checklist item
Reported

on page No

Title and abstract
1a Identification as a randomized trial in the title 1
1b Structured summary of trial design, methods, results, and conclusions (for specific

guidance see CONSORT for abstracts)
1

Introduction
Background and objectives 2a Scientific background and explanation of rationale 2,3

2b Specific objectives or hypotheses 3,4

Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 5,6,7

3b Important changes to methods after trial commencement (such as eligibility
criteria), with reasons

-

Participants 4a Eligibility criteria for participants 5,6
4b Settings and locations where the data were collected 6

Interventions 5 The interventions for each group with sufficient details to allow replication,
including how and when they were actually administered

7,8

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures,
including how and when they were assessed

8,9

6b Any changes to trial outcomes after the trial commenced, with reasons -
Sample size 7a How sample size was determined -

7b When applicable, explanation of any interim analyses and stopping guidelines
Randomisation: 6,7
Sequence generation 8a Method used to generate the random allocation sequence

8b Type of randomization; details of any restriction (such as blocking and block size) 6,7
Allocation concealment
mechanism

9 Mechanism used to implement the random allocation sequence (such as
sequentially numbered containers), describing any steps taken to conceal the
sequence until interventions were assigned

-

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and
who assigned participants to interventions

5,6

Blinding 11a If done, who was blinded after assignment to interventions (for example,
participants, care providers, those assessing outcomes) and how

-

11b If relevant, description of the similarity of interventions -
Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 10

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses -
Results
Participant flow (a diagram is
strongly recommended)

13a For each group, the numbers of participants who were randomly assigned,
received intended treatment, and were analyzed for the primary outcome

10

13b For each group, losses and exclusions after randomization, together with reasons 19
Recruitment 14a Dates defining the periods of recruitment and follow-up 7,8

14b Why the trial ended or was stopped -
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 20
Numbers analyzed 16 For each group, number of participants (denominator) included in each analysis

and whether the analysis was by original assigned groups
19

Outcomes and estimation 17a For each primary and secondary outcome, results for each group, and the
estimated effect size and its precision (such as 95% confidence interval)

10,11

17b For binary outcomes, presentation of both absolute and relative effect sizes is
recommended

-

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and
adjusted analyses, distinguishing prespecified from exploratory

-

Harms 19 All important harms or unintended effects in each group (for specific guidance see
CONSORT for harms)

-

Discussion
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant,

multiplicity of analyses
14

Generalizability 21 Generalizability (external validity, applicability) of the trial findings 13,14
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and

considering other relevant evidence
14

Other information
Registration 23 Registration number and name of trial registry 5
Protocol 24 Where the full trial protocol can be accessed, if available -
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders -

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all
the items. If relevant, we also recommend reading CONSORT extensions for cluster randomized trials, noninferiority and equivalence trials,
nonpharmacological treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up to date
references relevant to this checklist, see www.consort-statement.org.

JOURNAL OF MANUAL & MANIPULATIVE THERAPY 161

http://www.consort-statement.org

	Abstract
	Introduction
	Methods
	Assignment
	Interventions
	Trigger point compression (TPC)
	Dry needling (DN)
	Outcome measures
	Assessment of pain intensity
	Assessment of neck disability
	Assessment of the arm, shoulder and hand disabilities

	Statistical analysis
	Results

	Discussion
	Limitations

	Conclusion
	Disclosure statement
	ORCID
	References



